Effects of ovulatory and egg laying cycle on bone mineral density and content of live White Leghorns as assessed by dual-energy X-ray absorptiometry.
Dual-energy X-ray absorptiometry has been validated in our laboratory as a noninvasive tool to assess skeletal integrity in live birds. The first objective of the current study was to determine if there were detectable changes in bone mineral density (BMD) and bone mineral content (BMC) while an egg was being formed in the oviduct. Implications from this experiment would define the time of day scans should be conducted for future experiments. Densitometric scans were conducted on the tibia and humerus of live hens undergoing active egg formation when hens were 0, 5, 15, and 20 h postoviposition at 24, 30, and 40 wk of age. No detectable changes in either the BMD or BMC of the tibia and humerus were observed as the egg was being formed in the reproductive tract at any age measured. These results suggest that densitometric scans may be conducted on bones in live birds at any time during the day, irrespective of the stage of egg formation. The second objective was to monitor the change and degree of variation in skeletal integrity of live birds during the first cycle of egg laying. The humerus and tibia of White Leghorns were scanned repeatedly at 10-wk intervals from 15 to 65 wk of age. The BMD of the humerus increased from 15 to 65 wk of age, whereas the BMD and BMC of the tibia increased from 15 to 55 wk of age, resulting in a bone-by-age interaction (P < 0.001). The BMC of the humerus did not change from 15 to 55 wk of age but increased at 65 wk of age. Age-related increases in BMD and BMC may be due to the inability of dual energy X-ray absorptiometry to distinguish medullary from structural bone. The CV for BMD and BMC of egg-type chickens was greater than 10% after 25 wk of age, which suggested that bone densitometry could be used as an indicator tool in genetic selection with a potential for improving skeletal integrity of birds.